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We, Wingpoot CoupobaT'IOJi, a Cor- 
poration organized under the Laws of the 
State of Delaware, United States of 
America, witli offices at 1144, East 
h Market Street, Akron, Ohio, United 
States of America, do hereby declare the 
nature of this invention and in what 
manner the. same is to be performed, to 
be particularly described and ascertained 
10 in and by th e following statement : — 

This mvntion relates to packaging- 
articles in stretched film. It includes the 
method and apparatus for carrying it out^ 
The' film employed is a stretched 
thermoshrinkable film; i.e., a stretched 
film which shrinks when heated. The nlm 
id preferably stretched in th e two per- 
pendicular directions so that on heating, 
it shrinks in both directions. Th e stretch- 
20 ing i u both directions is advantageously 
conducted simultaneously and to the same 
extent, or the film may be stretched first 
ia one direction and then m the other, 
each to such a degree that, on heating, 
25 the film shrinks more or less uniformly m 
both directions. Tims, if the object to be 
packaged be enclosed m a pocket of him 
larger than the object, the film may be 
shrunk more or less uniformly m all 
30 directions toward the object so that the 
wrapper, forms a snug fit around it. 

Because of the fact that the film 
shrinks when heated, it is impossible to 
use ordinary heat-sealing or heat-sever- 
ing packaging machinery for packaging 
with this film. It is necessary that the 
film be held against shrinkage while heat 
is used to heat-seal plies of the -film 
together, or to cut the film, in order to 
40 prevent shrinkage of the film before the 
sealing or cutting operation is completed. 

The invention comprises a method ot 
packaging an article between two 
stretched heat-sealabl e and heat-shrink- 
able films, characterized by covering with 
the stretched films opposite surfaces ot. 
the article, pressing the. films tiffMly 
together around the periphery of the 
article and then applying heat and pres- 
50 sure to the films in areas surrounding the 
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pressed-togther portions whereby the 
films are united. 

The films are stretched to receive the 
articles between them. Pockets may be 
sucked into the films by vacuum, or by 55 
the pressure of suitable forming mechan- 
ism against the films, or by pressing the 
films against opposite surfaces of the 
article, or in any desired manner. Accord- 
ing to a preferred operation, snubbers are 60 
applied to a restricted area of each of the 
two films to prevent stretching or shrink- 
ing thereof, a smaller area within each of 
these restricted areas is heated and 
stretched, an article is pocketed within 65 
the stretched portions of the film, and the 
films are then heat-sealed around the 
articles before the films are released from 
the action of the snubbers. Preferably, 
the pocketed articles are also cut from the 7.0 
surrounding portions of the films before 
the snubbers are released. On release 
of the snubbers, or on cutting the pocketed 
articles from the films, whichever occurs 
first, the heated areas of the films shrink, 75 
drawing the films snugly to the article. 

In a preferred adaptation of the inven- 
tion the packaging operation is performed 
by bringing heated areas of the film oppo- 
site one another with the article to be 80 
packaged between them, pressing the 
films together around the article, and 
gripping them to prevent .shrinkage, and 
then heating to seal the films together 
around the individual articles, and, by 86 
means of a hot wire or other suitable 
heated instrument, severing the portions 
of the films enclosing the article from thp. 
surrounding areas of film. 

The packaging apparatus according to M 
the invention includes two drums oyer 
which separate films of wrapping material 
are carried. The. drums are equipped 
with means for rotating them at the same 
speed and stopping them intermittently. 95 
The drums are moved and then stopped 
simultaneously. The drums ar e provided 
with peripheral faces which are flat over 
a large portion of the surfaces thereof, 
and the periods of movement and rest are 100 
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coordinated with radial movement of one 
or both, of the drums so that, when, the 
drums are motionless, opposing flat faces 
of the drums ar e brought together, press- 
§ ing the two films between, them. There is 
at least one cup or similar depression in 
each face, and the cups in the several faces 
mate with one another when the faces are 
brought together. The articles to he 

10 wrapped ar e fed to the packaging appar- 
atus manually or automatically so that a 
single article is embraced by the cups as 
they are mated, with the films on opposite 
sides of the article and between the 

15 article and the cups. Thus, when, the 
cups are brought together, they form 
pockets of the film around the individual 
articles. 

There is a fiat brim around the mouth 

20 of one of the cups in. each mating pair, 
and an outsta ndin g rim around the mouth 
of the other. When, the cups are pressed 
together, the films are gripped between 
these so as to prevent shrinkage of the 

25 film when, it is heated during the heat- 
sealing and cut-off operation. The two 
films are then, heated outside of the grip- 
ping means, either to seal the two films 
together or to both .seal them together 

30 and cut them from the surrounding film. 
In the specific embodiment illustrated in 
the accompanying drawings, the cup with 
the outstanding rim is resiliently mounted 
and is depressed by pressure of the fiat 

35 brim of the other , cup against it. The 
outstanding rim is surrounded by a heat- 
ing element — which includes both sealing 
means and a cut-off — and the resiliently 
mounted cup is depressed until the flat 

40 brim presses th e films against this heated 
element. Thus, each time the movement 
of the drums stops and the drums are 
pressed together, the two films are 
gripped together around the edges of the 

45 mating cups, and then the > areas of the 
films surrounding the gripping means 
ar e brought into contact with the heated 
element and thereby .sealed together and 
severed from the suxrouhdi ug areas of 

50 film. 

By gripping the films firmly around 
each of the articles as heat is applied to 
the films, shrinking of the films in the 
areas enclosed by the gripping means is 

*5 prevented. It is also desirable to limit 
the areas surrounding the articles being 
packaged, which are subjected to shrink- 
ing. Snubbers at the transverse edges of 
each drum face prevent longitudinal 

60 shrinkage. Several cups may be spaced 
laterally in each face, and if so, it will bo 
desirable to provide snubbing means 
between each t^o to prevent lateral 
shrinkage, 

65 The thermostretchable plastics differ in 



properties. In some, shrinking is effected 
through plastic flow of the material. The 
elastic flow, if any, is negligible. Some 
films are not thermoshrinkable after 
stretching. In other plastics, elastic flow 70 
predominates. This invention relates' to 
the use of such filmp ij\ stretched condi- 
tion. They are referred to as stretched, 
thermo-stretchable films. They include, 
for example, films of rubber hydro- 75 
chloride (sold under the Registered Trade 
Mark Pliofilm), vinyl chloride polymer 
and copolymers, vinylidene chloride 
copolymers, polyethylene, and vinyl 
polymer-synthetic rubber mixtures. go 

Rubber hydrochloride film appears 
unique in retaining the ability of being 
sealed, stretched and shrunk for some 
period after heating, even though it be 
cooled in the intervening period. For 85 
this reason, the use of rubber hydro- 
chloride film will be preferred, and the 
apparatus shown in the drawings is 
designed particularly for use with this 
film. Apparatus designed for use with 90 
other films must be enclosed or otherwise 
rovided with means for keeping the film 
ot until operated upon. Because rubber 
hydrochloride film retains its heat-shrink- 
ing ability, cups may be stretched into it 95 
which, on mating, form pockets larger 
than necessary to enclose the several 
articles to be packaged because after 
packaging, each pocket, even after cool- 
ing, will shrink: until it tightly embraces 100 
the article it contains. 

The invention will be further described 
m connection with the accompanying 
drawings which show ftuitable packaging 
equipment, more or less diagrammatic- 105 
ally, designed particularly for us e with 
rubber hydrochloride film. In the 
drawings : — 

Pig. 1 is a side elevation of the packag- 
ing apparatus, omitting the. driving 110 
mechanism ; 

Fig. 2 is a similar view which shows 
the driving mechanism but omits the sup- 
porting frame and the other details shown 

jig*. 6 is an enlarged sectional view of 
the lower druni of th e packaging appar- 
atus, and a portion of the upper drum; 

Figs. 4, 5 and 6 show a single cup of 
the packaging apparatus with its sealing 120 
means and cut-off at different stages of 
the packaging cycle ; 

Fig, 7 is a .section on the line 7 — 7 of 

Fig. S is a plan view on the line 8 — 8 125 
of Fig. 3, and 

Figs. 9 and 10 shew alternative heat- 
sealing and cut-off means. 

The packaging unit • comprises the 
drums 1 and % which are each six-faced , 130 
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but mar be designed with a larger or 
smaller number of faces. They need not 
both have the same number of sides. The 
drum 1 is rotatably supported by the 
5 hollow trunnion 3 in the supporting 
frame 4. Th e drum 2 is rotatably sup- 
ported in blocks 8 at each end of the drum. 
The hollow trunnion 6 serves for support- 
ing cue end of the drum. The blocks 8 
10 are slidably supported on the frame 4. 
Air cylinders 10 located at opposite ends 
of the drum are provided with plungers 
11 which reciprocate in and out of the 
air cylinders and are fastened to the 
15 blocks 8 or extensions thereof. At each 
pause in the rotation of the drums, the 
air cylinders press the drum 2 against thp 
drum 1 . and then return it to the position 
shown in Fig. 1. 
20 As shown in Fig. 2, the drums 1 and 2 
are connected to driving mechanism 
which comprises gears 13 and' 14 which 
are of the same size. The lower gear is 
mounted on the plate 15 which is provided 
25 with equally spaced studs 16 which are 
equal in number to the sides of the drum. 
The cam 17 revolved at uniform speed by 
the motor 18 contacts the studs 16 in rota- 
tion, and thus moves the drums inter- 
30 mittently. Thus, the drum 1 comes to 
rest at the stations A, B, C, D, E and F. 
The drum 2 comes to rest at the corre- 
sponding stations A 1 , B l . C l , I)\ "E 1 and 
F 1 . For clarity, the faces of the drums 
^5 at these various stations and the portions 
of thfc wrapping films which cover these 
respective faces are designated la, lb ; , lc 
etc., and 2a, 2b, 2c, etc. Thus, in Fig. 
1 the stretched rubber hydroc blonde nlm 
40 19 from the rcll 20, as it passes over the 
drum, lies first on the face la which is 
heated by the hot air blast from the pipe 
22. The stretched rubber hydrochloride 
him 24 from the upper roll 25 first con- 
45 tacts the face of the drain 2 which we 
designate as 2a. The film 24- is subjected 
to no treatment at station A 1 , 

Both drums then move to the stations 
B and B 1 . The portion of film 19 which 
50 formerly covered the side of the drum 
designated la is now the film winch covers 
the face of the drum designated lb. The 
portion of film 24 which covered side 2a 
of drum 2 is now covering the face 2b of 
55 this drum. Here it is subjected to the 
hot air blast from the pipe 26. 

Now turning to Fig. 3, we see a detailed 
section of the drum 1 and part of the 
drum 2. In each face of the drum 1 
GO there is a cup 30 resilient ly supported by 
a spring 31, and these several cups and 
springs are designated herein 30a, 30b, 
30c, Sc., and 31a, 32b , 31c,. etc. The 
only cup of the drum 2 which is shown in 
65 Fig. 3 is designated 32d. Each of the 



cups of the drum 1 is connected by a hose 
34a, 34b, etc., to the hollow axle 3d of 
the drum tlircngh ports 36a, 36b, etc. The 
axle is connected through hollow trunnion 
3 with a vacuum pump. The stationary 7.0 
plate 37 inside the hollow axle 35 closes 
and opens the ports in rotation. JP^i 
the film 19 on leaving* the roll 20 nrst 
covers the cup 30a- This cup ls placed 
under vacuum as it reaches the position 70 
30a through opening of the port 36a. lhe. 
portion of the film covering the cup is 
simultaneously heated by the blast of hot 
air from the pipe 22. Thus, as the film is 
rendered stretchable. by the heat, t it is HU 
drawn into the cup so that at station A 
this cup becomes lined with the film. 

The drum is then moved to the next 
station. ^So work is done on the film 19 
at this station, but the vacuum continues 86 
to suck the film tight against the walls of 
the cup. The drum now moves to the 
next station C. Here an orange is placed 
in the film-lined cup. ^ _ MA rtnL 

Various oranges 40, 41, 42, 43, and 44 90 
are shown in Fig. 1. They are fed to the 
machine down the trough 50. They are 
spaced manually or by automatic means 
so that single oranges are delivered to 
the drum 1 one by one as the several film- 90 
lined cups are brought into position to 
receive them. Thus, the orange 40 will 
eventually b e delivered to the film-dined 
cup 30b. Oranges 41 and 42 are held in the 
t ups 30c and 30d at stations C and D. The 100 
orange 43 has been wrapped and cut c-ut 
of tUe surrounding film and is ready to 
follow the wrapped orange 44 (Fig. 1) 
which "has been delivered to the inclined 
chute 51 for packaging in a crate or other 106 
suitable receptacle. 

Let us follow orange 42 for a moment : 
It is delivered down the chute to a film- 
lined cup at station C. The drum then 
rotates and brings the orange to the 11U 
station D. Here the cup is designated 
30d, and the portion of the film 19 which 
lines this cup is designated Id. Tile cup 
is located in the face Id of the drum. 
When at this station, the top half of the 110 
oranire-is covered with the portion 2d of 
the film 24 which lines the cup 32d in the 
side 2d of the upper drum 2. 

Following the sequence -of steps to 
which the film is subjected as it rotates 120 
with 'the upper drum 2, we have pre- 
viously observed that no action is taken 
on the film at the station A.K At the 
station B 1 the film is heated with hot air 
fram the pipe 26. As the drum rotates, 125 
the film is sucked into the cup 32 by means 
similar to that provided on th e drum 1- 
Thus, at the station B 1 as the film is 
heated with the blast from the^ pipe 26, 
the port leading to the cup is opened 130 
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so tliat as the film becomes stretchable, it 
is sucked into tlie cup. No operation -is 
conducted at- the station C l . When the 
film-lined cup reaches tJie station D 1 , tie 
5 whole drum is moved by tlie air cylinders 
10 into pressure contact with, the lower 
drum. 

The application of lieat to the filin is 
perhaps best discussed in connection with 

L0 Tigs. 4, 5 and 6. Here tlie two cups 30d 
and 32d are brought together with the 
films Id and 2d between them. The 
flattened brim 55 of the upper cup 32d is 
pressed against the outstanding flange 56 

15 on the cup 30d so that the films are 
firmly gripped at the circumference o£ 
tlie orange to prevent shrinkage of the 
areas of the films which are in contact 
with the orange. As the pressure con- 

20 tinues, the spring 31d which supports the 
cup 30d is compressed, and the cup is 
pushed down vertically within the 
annular ring which surrounds it. 

This ring comprises the electrically 

25 heated metal ring 61. Adjacent this ring 
is the rin§- 62 which is formed of a com- 
position of low heat conductivity. This 
mar, for example, be the mineral com- 
position Transite (manufactured by the 

30 Johns-Manville Corporation), poly-tetra- 
fluorethylene (known as Teflon and manu- 
factured by E, I. du Pont de rTemours and 
Company) or Silastic rubber (a product of 
the Dow-Corning Corporation). Such 

35 material of low heat conductivity is heated 
to a relatively low temperature by con- 
tact with the highly heated metallic ring 
61. The ring 61 is heated to a temperature 
which quickly melts the films and thus 

40 cuts out of the surrounding areas the por- 
tions of the films which package the 
orange. The heated ring 62 of lower tem- 
perature, when pressed against the films, 
seals them together. The ring 63 is of 

45 asbestos or other insulating material and 
prevents th e cup 3Gd from becoming 
heated. Thus, when the upper drum 2 
presses against the lower drum 1, the cups 
32d and 30d grasp the film between them 

50 so that wten the heated annular element 
approaches this film, which is a stretched 
film, the areas which are to enclose the 
orange are not affected. After the film is 
thus grasped tightly around the circum- 

55 ference of the orange, the cup 30d is 
7mshed down inside the heated element. 
Pressure against this heated annular ele- 
ment causes the highly heated ring 61 to 
immediately cut the film encircling the 

60 orange from the surrounding film, and 
the pressure of the films against ring- 62 
seals them together at the circumference 
of the cut-out portions. Fig. 5 shows how 
the cup 32d presses the cup 30d down 

65 within the heating element until th r,- film 



contacts tire heating element. 

After the severance of the films and 
their union has been completed, the two 
drums separate. This -separation of the 
drums is illustrated in Fig. 6. Here the 70 
cup 32d is spaced from the cup 30d. The 
spring 31d has returned the cup to its 
former relation with the heated element 
and separated the film from this element. 
The two film portions Id and 2d surround 75 
the two halves of the orange and are 
united at their circumferences m the two- 
ply annular seal 70. Just as soon as the 
two cups separate, the heated pockets of 
film which surrounds the orange shrinks 80 
so that in Fig. 6 we see the enclosing film 
shrunk to the orange and tightly sur- 
rounding it. The unsealed portion of the 
film formerly held between the flanges 5o 
and 06, new contacts the orange. Even 86 
though the orange wer e somewhat smaller 
than the cups, the film enclosure would 
shrink to it after the cups are separated 
and the vacuum is broken. The vacuum 
connection to tlie cup 32d must be broken M 
before the cups are separated. To accom- 
plish this, the port which connects the 
vacuum hose from the cup 32d with the 
evacuated axis of the drum 2 is closed 
before the cup reaches station D 1 . 95 

Fig. S is a plan view on the line 8 — 8 
of Fig. 3, looking upward against the face 
la of the lower drum just after it has been 
covered with film and the film has been 
sucked down into the cup. The film la 100 
is broken away at the center to expose the 
cutting ring 61, the sealing rinor 62, and 
the ring of insulation 63. The 'element 61 
is connected with terminals to the leads 
75 and 76 by the bolts 77 in the usual 106 
fashion. 

This Fig. 8 shows how the heating unit 
is supported by the longitudinal channels 
SO and crossbars 81. Snubbers 82 of rubber 
cr rubber-like material positioned longi- 110 
tudinnlly of the drum hold the film as it is 
sucked down into the cups. There is no 
movement of the film longitudinally over 
these snubbers. 3?ig. 3 shews correspond- 
ing snubbers 83 on the drum 2 to prevent 116 
longitudinal movement of the upper, 
film as it is sucked down into the cups. 

"When the drums are brought together, 
tlie film is grasped between these snubbers, 
and as the spring 3d is compressed, the 120 
snubbers 82 which support the stretch of 
film Id are correspondingly compressed. 
To prevent such compression of the 
snubbers from moving the portions of the 
film lc and 2c, the sides of the drum 2 may 125 
be made of somewhat smaller transverse 
area than the sides of the drum 1 so that 
the snubbers 82 and 83 do not press 
against one another, or the pressure of 
snubber 83 against the snubber 82 may be 130 



670,078 



5 



limited to tli e edge of tli e snubher 82 
nearest tlie orange and thus prevent dis- 
tortion of any portion of tlie snubber- 82 
holding tlie stretch. of film 1c. 
5 As illustrated in Fig. 7, tlie drum may 
b e of indefinite length so that any given 
number of oranges or other articles may 
be packaged simultaneously. The articles 
packaged need not be spherical. They 
10 may he o£ any .shape, and the film heated 
by/the cut-oft* will contract to fit snugly 
around them. 

To summarize the operation, the two 
films are fed over the respective drums, 
16 and cups are sucked into them. Oranges or 
other articles are fed into the cups in one 
of the films and are then enclosed by 
bringing the cups of the two films 
together. The films are sealed together 
20 around the articles, and the packaged 
articles are cut cut of the surrounding 
films by heated means while the portions 
of the films covering the articles are pre- 
vented from shrinking. 
25 Fig. 9 shows an alternative cut-off 
arraugement in which the highly heated 
cut-oif ring tfi) is raised above the heat- 
sealing plate 91 to insure complete sever- 
ance of the films. The current through 
30 the cut-off may be turned on and off by 
suitable means, as desired. In Fig. 10 
the fiat cut-off element 95 is not raised 
above the heat-sealing surface 96. The 
rim 97 of the upper cup tapers slightly 
85 downward so that this rim is several ten 
thousandths of an inch closer to the outer 
edge of the cut-off ring 95 than to the 
inner edge of the heat-sealing ring 96. 
Having now particularly described and 
40 ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A method of packaging an articre 
45 between two stretched heat-sealable and 

heat-shrinkable films, characterized by 
covering with tire stretched films opposite 
surfaces of th e article, pressrag the films 
tightly together around the periphery of 
50 tlie article and then applying heat and 
pressure to the films in the areas sur- 
rounding the pressed-tog ether portions 
whereby the films are united. 

2. A method according to claim 1, char- 
55 ucterized by relieving the pressure on the 

sealed films and allowing them to shrink 
whereby the films tightly enclose the 

articles. , ' _ . 

3 Packaging apparatus for carrying 

60 out the method according to claim 1 or ^ 
comprising two rotatable drums which are 
opposed and adapted to be indexed to 
present different portions of their respec- 
tive surfaces to each other, cups on said 

65 drums for receiving articles to be wrapped, 



pairs of which are adapted to be presented 
to each other upon indexing of the drums, 
means- for feeding a wrapping material 
which is stretchabie when heated to each 
drum over the cups, means for heating the 70 
wrapping material to make it stretchabie 
so that it may be stretched into the cups, 
means for periodically indexing said 
drums to bring successive pairs of cups 
into opposed relation, and means for inov- 75 
ing the drums toward and away from each 
other in order to enclose an article 
between the layers of wrapping material, 
and means for sealing the wrapping 
material about the article. 80 

4. Packaging device according to claim 
3, characterized in that each of the cups 
is connected through a valve with a 
vacuum-producing means, said latter 
means being operable to produce a 85 
vacuum in the cups to draw the heated 
wrapping material into conformity with 
the walls of the cups. 

5. Packaging^ device according to claim 
4 characterized by means for bringing 90 
the drums together with a cup on each 
drum in mating relationship, at Least one 
of the cups of eacli pair being resiliency 
supported, an outstanding fiange on one 
resiliently supported cup of each pair 95 
which is adapted to contact means on the 
opposing drum whereby the wrapping 
materials between the drums will be held 
against movement when the cups are in 
mating relationship, and 'additional 100 
heating means on said drum surrounding 
the resilieutlyt .supported cup., whereby 
when the cup is depressed when in contact 
with the wrapping material th e wrapping 
material is .brought into contact with the 105 
heating means to seal the layers of 
wrapping material together. 

(j. Packaging device according to claim 

4 in which each pair of cups hav e the 
edges thereof arranged to firmly grip the 110 
wrapping material between them when 
the drums are brought toward each other, 
at least one of the cups being resiliently 
supported and surrounded by a heated 
means which is brought into contact with 116 
the wrapping material when the cups are 
pressed together. 

7. Packaging device according to claim 

5 having a flattened brim on one cup which 
is adapted to be brought into mating rela- 120 
tion with the said flange o£ the first-men- 
tioned mating cup T said flange being sur- 
rounded by metallic means equipped with 
heating means and by means of relatively 
low heat conductivity in contact with said 125 
metallic mean s whereby when the cups 
are pressed together with wrapping 
material between them, the first-men- 
tioned cup is depressed within said metal- 
lic means .so that the flat brim presses the 130 
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trapping material into contact with. .the. Dated this 7th. day of September, 1948. 
metallic means and th.e means of rela- 
tively low teat conductivity. - MARKS & CLERK. 
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